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ABSTRAK
Penelitian ini bertujuan untuk menguji karakteristik sifat fisik dan mekanis tanah lempung
kepasiran, tanah pasir dan sifat mekanis tiang pasir grouting dan mengetahui besarnya kapasitas dukung
yang terjadi pada tiang pasir grouting akibat pengaruh tanah lempung kepasiran disekitarnya serta
mengevaluasi pola deformasi sistem pondasi tiang pasir grouting guna perbaikan kekuatan daya dukung
tanah lempung kepasiran. Pengujian karakteristik tanah pasir dan tiang pasir grouting menggunakan
standar SNI dan ASTM.
Metode experimental pengujian dilakukan dalam menguji rancangan model perkuatan dalam bak
selinder baja uji dengan ukuran tinggi 60 cm dan diameter 50 cm. Dirancang sebuah model perkuatan
tanah dasar dengan jarak variasi kedalaman tiang pasir grouting 20, 30 dan 40 cm yang mendukung tanah
dasar dan diuji dengan pelat pembebanan sebagai beban merata. Untuk menginvestigasi efektifitas dari
tiang pasir grouting yang dapat mereduksi penurunan tanah, analisa numeric dilakukan dengan Metode
Elemen Hingga. Karakteristik fisik dan mekanis tanah lempung kepasiran merepresentasikan klasifikasi
material tipe A-7-5. Perilaku deformasi sistem pondasi, model uji fisik, tanpa perkuatan mengalami
penurunan yang lebih besar pada beban ultimit 20.0 kN dengan regangan sebesar 11.62 %. Uji model
perkuatan kolom pasir grouting penetrasi 20 cm pada beban ultimit 47.5 kN menunjukkan penurunan
sebesar 9.44 %. Perkuatan kolom pasir grouting kedalaman 30 cm pada beban ultimit 60.0 kN
berkesesuaian penurunan sebesar 5.02 %. Uji model penetrasi kolom 40 cm pada beban ultimit 65 kN
menyebabkan penurunan sebesar 1.99 %. Justifikasi teknis perkuatan kolom pasir grouting cukup berarti
dalam mereduksi penurunan, semakin dalam perkuatan kolom pasir grouting tertanam ke tanah dasar
semakin besar pula reduksi penurunan dan peningkatan daya dukung tanah semakin besar. Zona plastis
yang dicermati melalui hasil uji model dan analisis numerik, penurunan numeric PLAXIS 2D lebih
ekstrem dibandingkan hasil uji laboratorium dan hasil PLAXIS 3D. Validasi numerik hasil uji model
fisik, tanpa dan dengan perkuatan kolom pasir grouting untuk variasi kedalaman penetrasi (20, 30, dan 40
cm) dan bearing plate (10 dan 20 cm), sebaran titik-titik pada kurve penurunan hasil uji model dengan
hasil numerik mengikuti garis sudut 45O yang dimaknai terjadinya penyimpangan kecil atau akurasinya
tingkat hasil uji dan hasil aproksimasi numeric cukup baik. Mencermati hasil uji model fisik dan numerik
tersebut, maka dapat dijustifikasikanbahwa semakin dalam penetrasi perkuatan kolom pasir grouting
semakin besar reduksipenurunan dan peningkatan beban ultimit semakin tinggi. Perbandingan deformasi
uji laboratorium dengan hasil numerik pada beban ultimit tidak begitu jauh berbeda, pola keruntuhan pada
jaring elemen menggambarkan kondisi tidak berbeda jauh dengan pola keruntuhan pada pengujian tipikal
model fisik di laboratorium.
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ABSTRACT
This study aimed to examine the characteristics of the physical and mechanical properties sandy
clay soil, sandy soil and the mechanical properties of the sand pile grouting and determine the carrying
amount of capacity that occurs in the sand pile grouting due to the influence of the surrounding sandy clay
and evaluate the deformation patterns of sand pile grouting system for improvement sandy clay soil
bearing capacity. The test characteristics of the sandy soil and sand pile grouting using SNI and ASTM
standards.
Experimental methods of testing done in examining the development of the design model of the
steel reinforced in the cylindrical tub with a size of 60 cm high and 50 cm diameter test. Designed a basic
model of soil reinforcement with spacing variations sand pile grouting depths 20, 30 and 40 cm that
supports basic and tested with the loading plate as the load evenly. To investigate the effectiveness of
sand pile grouting that can be used to reduce settlement, numerical analysis was done by Finite Element
Method. Physical and mechanical characteristics of sandy clay represent soil classification type A-7-5.
Deformation behavior of the foundation system, models the physical test, without reinforcement has a
greater settlement in the ultimate load of 20.0 kN with strain 11.62%.  Test models of reinforcement
column grouting sand with penetration of 20 cm at ultimate load of 47.5 kN represent settlement 9.44%.
Reinforcement column grouting sand 30 cmdepth at ultimate load of 60.0 kN corresponds a settlement
5.02%. Test model of penetrating 40 cm column at ultimate load of 65 kN caused a decline of 1.99%.
Technical justification for strengthening grouting sand columns seems to be significantly in reducing the
system settlement, the deeper the sand column grouting reinforcement into the soil layer, the greater the
reduction in the soil settlement and the greater increase carrying capacity of the soil. Plastic zone is
observed through the results of the model test and numerical analysis, numerical settlement by PLAXIS
2D is more extreme than the results of laboratory tests and numerical results of PLAXIS 3D. Numerical
validation of physical model test results, without and with reinforcement grouting sand column for
variation of penetration depth (20, 30, and  40 cm) and the bearing plate (10 and 20 cm), the distribution
of points on a settlement curve model test results and the numerical results almost depict the line of the 45
° angle and deviation understood little error or level of accuracy of test results and the results of the
numerical approximation is in good agreement.  Looking at the test results of physical and numerical
models, it can be justified that the deeper penetration of the sand column grouting reinforcement greater
reduction in the settlement and the higher increase of ultimate load capacity. Comparison of the
laboratory tests results and the numerical results on the ultimate load is not so much different, the pattern
collapse element mesh describing the condition does not vary much with the typical pattern of
collapse in the physical model testing in the laboratory.
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